Changes in the hydrodynamic properties of microtubules induced by taxol.
Microtubule assembly was followed and monitored by (1) the turbidity at 350 nm, (2) the weight of the pelleted microtubules, (3) linear dichroism, LD tau, of the turbidity upon flow orientation, (4) the specific viscosity, eta spec, and (5) electron microscopy. These five methods showed the same features for normal microtubule assembly, but were different in the presence of taxol, a drug which binds to tubulin. The The apparent steady state of microtubule assembly in the presence of taxol as found by turbidity or the weight of pelleted polymer did not represent a stable state, as both LD tau and eta spec continued to change for a much longer time. Microtubules assembled in the presence of taxol from microtubule proteins as well as from purified tubulin were difficult to orient, as high flow gradients were needed and the maximal LD tau value represented only 20% of the LD tau for normal microtubules. In contrast to the slow relaxation of normal microtubules, rapid relaxation to random orientation was found in the presence of taxol. Low orientability was also indicated by electron micrographs, in which pelleted microtubules were seen to be randomly oriented in the presence of taxol. Taxol induced a very high eta spec, 4-times the steady-state value in the initial phase of assembly, which slowly declined again to a steady state, an effect which was also found for assembly of purified tubulin assembled in the absence of the microtubule-associated proteins. The presence of taxol did not change the relative amount and composition of the microtubule-associated proteins in the assembled microtubules. The results therefore suggest that taxol alters the hydrodynamic properties of the microtubules due to its interaction with tubulin and that this alteration is not an effect of the microtubule-associated proteins.